Formalism of the interaction model for interaction between ztz240 and the 1 heterozygous channel of wild-type KCNQ2 with F137A mutant 2 Recently, we have identified the binding sites for ztz240 in KCNQ2. There are four 3 binding pockets at the whole channel, each subunit contains one. F137 is a key residue 4 lining the binding pocket for each subunit. ztz240 almost is not capable of potentiating 5 the current of F137A mutant channel, implying that the activator is almost not able to 6 bind to the mutated pockets. (Li et al., 2013) This result gives us an opportunity to 7 design experiment to verify the reliability of our statistical thermodynamic model. 8 We applied ztz240 to the wild-type and F137A mutant (1:1) heterozygous channel. Eqs. 17-22 (main text) cannot be applied to fit the data of the heterozygous channel. corresponding multiplicities for all the five molecular species are shown in Figure S2 . 15 We assume that, on the WT and mutant subunits heterozygous channels, only the WT 
And the normalized current potentiated by the activator can be written as ' ' ' ' I I ap bp cp dp
Eq. 6 is a concentration-response equation for the mixture channel, which can be used 12 to fit the experiment data measured by recording the steady state whole cell current as The green balls represent binding sites for activators. 
